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(54) PRODUCTION PROCESS OF RECRYSTALUZED SIUCON CARBIDE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production process of recrystallized SIC, by which a high 
purity recrystallized SiC sintered body having good properties with respect to forming, excellent 
oxidation resistance, superior corrosion resistance and high thermal conductivity, can be produced. 
SOLUTION: This production process comprises: adding 1-12 wt.%, on the outer percentage basis, of 
clay to an SiC raw material containing >10 wt.% of fine grains having <5 |xm grain size and mixing 
them together to obtain a mixture; forming the mixture into a green body having a desired shape; and 
sintering the green body in an inert atmosphere at >2,G00°C to produce the objective recrystallized 
SiC. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner s decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent OfRce 



http://wwwl9.ipdLncipi.go.jp/PAl/result/detaiymain/wAAAd0a4nfDA413261442PLh^^ 



3/11/2005 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely, 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claun(s)] 

[Claim 1] The manufacture approach of the recrystallization SiC characterized by adding 1 - 12% of the 
weight of clay in the SiC raw material which contains a particle with a particle size of 5 micrometers or 
less 10% of the weight or more, mixing by outside ** in it, fabricating in the configuration of a request of 
this, and calcinating the acquired Plastic solid in a non-activity ambient atmosphere 2000 degrees C or 
more. 

[Claim 2] The manufacture approach of the recrystallization SiC according to claim 1 that the addition of 
said clay to said SiC raw material is 1 - 8 % of the weight in outside **. 

[Claim 3] The manufacture approach of the recrystallization SiC according to claim 1 or 2 that burning 
temperature is 2100 degrees C or more. 

[Claim 4] The manufacture approach of the recrystallization SiC given in claim 1 whose shaping 
approach of said Plastic solid is extrusion molding thru/or any 1 term of 3. 

[Claim 5] The manufacture approach of the recrystallization SiC given in claim 1 by which said Plastic 
solid is fabricated by the honeycomb configuration thru/or any I term of 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing the recrystallization SiC 
of the high grade excellent in oxidation resistance, corrosion resistance, and thermal conductivity. 
[0002] 

[Description of the Prior Art] The recrystallization SiC of a high grade is excellent in oxidation resistance, 
corrosion resistance, and thermal conductivity, and use in the various fields as which those properties are 
required is expected. As the manufacture approach of such recrystallization SiC, the approach of mixing 
10-60 % of the weight of 45-150-micrometer SiC powder and 40 - 90 % of the weight of 0.1-8- 
micrometer SiC fmes with water, fabricating with the slip cast, and calcinating at 2100-2450 degrees C in 
reducing atmosphere is indicated by USP2964823. 

[0003] Moreover, mean particle diameter mixes and fabricates alpha mold 5 micrometers or less or beta 
mold SiC impalpable powder to a beta mold SiC particle, and the approach of calcinating at 1750-2500 
degrees C is indicated by JP,61-17472,A. 

[0004] Furthermore, Si02 content mixes and fabricates the SiC raw material powder and the organic resin 
binder whose mean diameter is 0.3-50 micrometers at 0.1 - 5 % of the weight, and after heating the Plastic 
solid so that the content of the pyrolj^ic carbon in this Plastic solid may become 0.5 - 5 % of the weight 
into the ambient atmosphere whose oxygen content is 1 - 10%, the method of calcinating this Plastic solid 
by the 1500-2000-degree C non-oxidizing atmosphere is shown in JP,10-167854,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the manufacturing method of the recrystallization 
SiC of these former, it was difficult to fabricate a raw material to a desired product configuration, and 
establishment of the manufacturing technology which raises a moldability was desired, without reducing 
the purity of the recrystallization SiC sintered compact finally obtained. 

[0006] The place which this invention is made in view of such a conventional situation, and is made into 
the purpose is to offer the manufacture approach of Recrystallization SiC that the recrystallization SiC 
sintered compact of the high grade which has high thermal conductivity is obtained while a moldability is 
good and excellent in oxidation resistance and corrosion resistance. 
[0007] 

[Means for Solving the Problem] According to this invention, by outside **, 1 - 12% of the weight of clay 
is added in the SiC raw material which contains a particle with a particle size of 5 micrometers or less 
10% of the weight or more, it mixes in it, and manufacture approach ** of the recrystallization SiC 
characterized by fabricating in the configuration of a request of this and calcinating the acquired Plastic 
solid in a non-activity ambient atmosphere 2000 degrees C or more is offered. 
[0008] 

[Embodiment of the Invention] As aforementioned, the manufacture approach of this invention is 
characterized by adding the clay of the specified quantity to the SiC raw material which contains a 
particle with a particle size of 5 micrometers or less 10% of the weight or more, and, thereby, its 
moldability of a SiC raw material improves sharply. Moreover, since oxides, such as Si02 which is a clay 
component, and aluminum 203, will evaporate if it calcinates in such an elevated-temperature ambient 
atmosphere although Recrystallization SiC is usually calcinated in a non-activity ambient atmosphere 
2000 degrees C or more, in clay, most falls of the purity, alias ********^ to depend are not looked at by 
the sintered compact finally obtained, but the recrystallization SiC of a high grade is obtained. 
[0009] The addition of the concrete clay to a SiC raw material is 1 - 8 % of the weight preferably one to 
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12% of the weight in outside **. If a clayey addition exceeds 12 % of the weight, a clay component 
cannot be evaporated at the time of baking, the amount of Si which remains, or aluminum will increase, 
generation of Recrystallization SiC will be checked, and thermal conductivity will become low. On the 
other hand, at less than 1 % of the weight, improvement in a moldability is hardly found for a clayey 
addition. 

[0010] Although any of alpha mold and beta mold may be used for a SiC raw material, what contains a 
particle with a particle size of 5 micrometers or less 10% of the weight or more is used for it. When a 
particle with a particle size of 5 micrometers or less contained in a SiC raw material is less than 10 % of 
the weight, it is fully hard to generate Recrystallization SiC, and reinforcement and thermal conductivity 
become low. 

[001 1] If it is also having plasticity as clay added in a SiC raw material, especially limitation is not carried 
out, is independent about gairome clay, kibushi clay, a kaolin, halloysite, ball clay, etc., or can mix and 
use two or more sorts. 

[0012] Such clay is added in a SiC raw material, it mixes, and a paste is produced by adding water further 
and plasticizing the whole. In addition, an organic binder and shaping assistants, such as a surfactant, may 
be added if needed. 

[0013] In this way, the obtained paste is fabricated by the shaping approaches, such as press forming and 
extrusion molding, in a desired configuration. For example, if the Plastic solid of a honeycomb 
configuration is produced by extrusion molding, the catalyst support for emission gas purification and the 
honeycomb structure object which can be suitably used as a filter (diesel particulate filter) for carrying out 
uptake of the particle (particulate) contained in the exhaust gas of a diesel power plant will be acquired by 
calcinating this. 

[0014] After desiccation, if the Plastic solid is required, temporary quenching of the binder will be carried 
out, and it will bum or evaporate it, and will be calcinated in a non-activity ambient atmosphere after that. 
2000 degrees C or more of burning temperature are preferably made into 2100 degrees C or more. While 
Recrystallization SiC is fully generated by baking in such an elevated temperature, Si02 and the 
aluminum203 grade which constitute clay evaporate, and the high grade recrystallization SiC is obtained 
by it. In addition, when burning temperature is less than 2000 degrees C, Recrystallization SiC does not 
fially generate but reinforcement and thermal conductivity become low. 
[0015] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this 
invention is not limited to these examples. 

[0016] (Example 1) To 100 % of the weight of SiC powder of 20 micrometers of mean diameters which 
contain a particle with a particle size of 5 micrometers or less 1 6% of the weight, 5 % of the weight of 
gairome clay, 3 % of the weight of methyl cellulose, 1 % of the weight of surfactants, and 25 % of the 
weight of water were added by outside **, and the Plastic solid of the honeycomb configuration of outer- 
diameter phi 100mm, die length of 100mm, eel consistency 16 eel / cm2, and 430 micrometers of rib 
thickness was fabricated by extrusion molding after mixing. After carrying out temporary quenching of 
this Plastic solid at 400 degrees C in the oxidizing atmosphere and removing a binder component, in Ar 
ambient atmosphere, it calcinated at 2200 degrees C and the recrystallization SiC sintered compact of 
honeycomb structure was obtained. In this way, about the obtained recrystallization SiC sintered compact, 
reinforcement, thermal conductivity, and a clay component did not evaporate, but the amount of Si02 and 
aluminum 203 which remained was measured, and the result was shown in Table 1 . 
[0017] In addition, reinforcement started a part for one eel in the direction of passage of a honeycomb, 
and measured it by span 35mm three-point bending. Moreover, the amount of Si02 and aluminum 203 
which remained was measured by the wet chemical analysis and gas analysis. 

[0018] (Examples 2-7) The SiC raw material and gairome clay which are shown in Table 1 were used, 
shaping and temporary quenching were performed by the same approach as an example 1, and the same 
baking as an example 1 was carried out with the burning temperature shown in Table 1 . In this way, about 
the obtained recrystallization SiC sintered compact, the same measurement as an example 1 was 
performed, and, similarly the result was shown in Table 1 . 

[0019] (Example 1 of a comparison) To 100 % of the weight of SiC powder with a mean particle diameter 
of 46 micrometers which contains a particle with a particle size of 5 micrometers or less 10% of the 
weight, 1 5 % of the weight of gairome clay, 3 % of the weight of methyl cellulose, 1 % of the weight of 
surfactants, and 25 % of the weight of water were added by outside **, and the Plastic solid of the 
honeycomb configuration of outer-diameter phi 100mm, die length of 100mm, eel consistency 16 eel / 
cm2, and 430 micrometers of rib thickness was fabricated by extrusion molding after mixing. After 
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carrying out temporary quenching of this Plastic solid at 400 degrees C in the oxidizing atmosphere and 
removing a binder component, in Ar ambient atmosphere, it calcinated at 2000 degrees C and the 
recrystallization SiC sintered compact of honeycomb structure was obtained. In this way, about the 
obtained recrystallization SiC sintered compact, reinforcement, thermal conductivity, and the amount of 
Si02 and aluminum 203 that remained were measured like said example 1 , and the result was shown in 
Table 1. 

[0020] (Examples 2 and 3 of a comparison) The SiC raw material and gairome clay which are shown in 
Table 1 were used, shaping and temporary quenching were performed by the same approach as the 
example 1 of a comparison, and the same baking as the example 1 of a comparison was carried out with 
the burning temperature shown in Table 1 . In this way, about the obtained recrystallization SiC sintered 
compact, the same measurement as an example 1 was performed, and, similarly the result was shown in 
Table 1. 

[0021] (Example 4 of a comparison) Although 3 % of the weight of methyl cellulose, 1 % of the weight of 
surfactants, and 25 % of the weight of water were added by outside ** and extrusion molding was tried 
after mixing to 100 % of the weight of SiC powder of 15 micrometers of mean diameters which contain a 
particle with a particle size of 5 micrometers or less 28% of the weight, the moldabihty was bad and was 
not able to acquire the Plastic solid of a honeycomb configuration like said examples 1 -7 and the 
examples 1-3 of a comparison. 
[0022] 

Table 1] 





( /* m ) 


«ftS5 ft mJSIT 








<IPa) 


<f/BK) 


«e L/t SiO. t 
<SA96) 


nmm 1 


20 


16 


5 


o 


2200 


34 


58 


0.1 


^mm 2 


8 


42 


12 


o 


2100 


24 


44 


0. IfilT 




15 


28 


5 


o 


2000 


20 


40 


0. l£tT 




46 


10 


5 


o 


2200 


21 


43 


0. l«T 


m^m 5 


38 


12 


1 


o 


2300 


45 


51 


0. l£tT 




25 


18 


8 


o 


2400 


51 


44 


0. li2(T 


nmmi 


20 


16 


5 


o 


2100 


21 


42 


O.iaT 


vt^m I 


46 


10 


15 


o 


2000 


18 


38 


0.3 


it^m 2 


33 


21 


5 


o 


L900 


15 


36 


1.1 


^nm 3 


55 


8 


5 


o 


2200 


12 


33 


0.1i2<T 


it:«W4 


15 


28 


0 


X 





[0023] Most residuals of Si02 and aluminum 203 which are the constituents of the added clay were not 
seen, but the recrystallization SiC sintered compact of the example acquired by the manufacture approach 
of this invention showed the result that reinforcement and thermal conductivity excelled as compared with 
the recrystallization SiC sintered compact of the example of a comparison while excelling in the 
moldability at the time of shaping, as shown in Table 1. 
[0024] 

[Effect of the Invention] As explained above, according to the manufacture approach of the 
recrystallization SiC of this invention, compared with the conventional manufacture approach, a 
moldability is sharply improved by adding the clay of the specified quantity to a SiC raw material. 
Moreover, since the clay component in a Plastic solid evaporates at the time of baking, there is no fall of 
the purity by clay addition, and the recrystallization SiC of the high grade excellent in oxidation 
resistance, corrosion resistance, and thermal conductivity is obtained. The recrystallization SiC obtained 
in this invention can be used suitable for the application of refractories, a filter, etc., and especially its 
honeycomb structure object that fabricated in the honeycomb configuration, calcinated and was acquired 
is the optimal as catalyst support or a diesel particulate filter. 

[Translation done.] 
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